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DETAILED ACTION 
Acknowledgment 

1 . Applicant's amendment and response have been entered. New claims 10-47 are 
added. Thus claims 1-47 are pending. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1 3, 25 & 39 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The phrase "the via is formed in a substrate" 
is not supported by the disclosure. The via is formed in the interdielectric layer 22. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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5. Claims 22, 26, 27, 29, 30, 32-36, 40-41, 43-44 & 46-47 are rejected under 35 
U.S.C. 102(e) as being anticipated by Miki et al. (US6,309,894). 

Re claim 22, Miki et al. teach a CIC device comprising (Fig.1): 

A lower electrode (102); a dielectric layer (103) formed on the lower electrode, 
wherein the dielectric layer comprises a first concentration of oxygen vacancies; and an 
upper electrode (105) formed on the dielectric layer, wherein the upper electrode is 
deposited in a strongly oxidizing ambient selected so as to form a highly oxidized upper 
electrode with an oxygen-rich interface layer (104) at the interface between the 
dielectric layer and the upper electrode that subsequently absorbs the displaced oxygen 
vacancies migrating out of the dielectric layer while oxidizing the dielectric layer to 
thereby reduce the concentration of oxygen vacancies in the dielectric layer from the 
first concentration, and wherein reducing the concentration of oxygen vacancies in the 
dielectric layer provides the CIC device with increased capacitance. See also Col .7, 
lines 59-Col.8, line 54. 

Re claims 26 & 40, Miki et al. teach the upper electrode comprises a plurality of 
oxygen-rich regions that are distributed throughout the upper electrode, said regions 
absorbing oxygen vacancies that migrate through the upper electrode. 

Re claims 27 & 41, Miki et al. teach the upper electrode comprises a platinum 

(Pt). 

Re claims 29 & 43, Miki et al. teach the upper electrode is highly oxidized. 

Re claims 30 & 44, Miki et al. teach the upper electrode has a quantity of oxygen 

atoms. 
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Re claims 32 & 46, Miki et al. teach the lower electrode comprises a platinum 

(Pt). 

Re claims 33 & 47, Miki et al. teach the structure of the dielectric layer is a 
crystalline structure. 

Re claim 34, Miki et al. teach a CIC structure comprising (Fig.1): 

First (102) and second (105) conductive layers; an insulating layer (103) 
interposed between the first and second conductive layers; wherein the insulating layer 
includes a plurality of oxygen vacancies; and an interface layer (104) interposed 
between the insulating layer and the second conductive layer, wherein the interface 
layer includes an increased concentration of oxygen atoms such that a portion of 
oxygen vacancies in the insulating layer migrate toward the interface layer. 

Miki et al. do not teach exposure an electric field. A claim containing a "recitation 
with respect to the manner in which a claimed apparatus is intended to be employed 
does not differentiate the claimed apparatus from a prior art apparatus" if the prior art 
apparatus teaches all the structural limitations of the claim. Ex parte Masham, 2 
USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 

Re claim 35, Miki et al. teach the insulating layer is deposited over the first 
conductive layer, and wherein the insulating layer comprises a plurality of oxygen cites 
that are partially filled with a plurality of oxygen atoms, and wherein the unfilled oxygen 
cites define a first concentration of oxygen vacancies. 

Re claim 36, Miki et al. teach the second conductive layer is deposited over the 
insulating layer, and wherein the interface layer is deposited between the insulating 
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layer and the second conductive layer, wherein the interface layer absorbs oxygen 
vacancies that migrate from the first conductive layer so as to reduce the buildup of 
oxygen vacancies at the interface layer and so as to reduce the first concentration of 
oxygen vacancies of the insulating layer. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 28 & 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miki et al. in view of Moise et al. (US 6,21 1 ,035). 

Miki et al. teach the substantially the entire claimed structure, as applied to claim 
1 explained above, except that the second conducting layer having a thickness between 
100 A and 2000 A. However, Moise et al. teach the upper electrode having a thickness 
60 nm which is in the claimed ranges (Col. 9, lines 13-14). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to form the 
upper electrode having a thickness between 100 A and 2000 A as taught by Moise in 
Miki's device, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 
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8. Claims 31 & 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miki et al. in view of Aoki et al. (US 6,297,085). 

Miki et al. teach metal oxide can be used as an upper electrode but do not 
expressly teach Ir02. However, Aoki et al. teach iridium oxide (Ir02) can be used to 
improve the polarization fatigue characteristics property of the capacitor (Col.1 , lines 58- 
61 ). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to substitute platinum (Pt) of Miki with iridium oxide as taught by 
Aoki since iridium oxide (Ir02) can be used to improve the polarization fatigue 
characteristics property of the capacitor. 

9. Claims 1-3, 5-6, 8-15, 17-19, 20-21, 23-24 & 37-38 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Miki et al. in view of Shin et al. (US 6,103,567). 

Re claim 1, Miki et al. teach an integrated circuit comprising an improved 
conductor-insulator-conductor (CIC) sandwich, wherein the CIC sandwich comprises 

(Fig.1>: 

a first conducting layer (102); a first insulating layer (103) deposited over the first 
conducting layer, wherein the first insulating layer comprises a structure having a 
plurality of oxygen cites partially filled by a plurality of oxygen atoms, wherein the 
unfilled oxygen cites define a concentration of oxygen vacancies; a second conducting 
layer (105) deposited over the first insulating layer; and an oxygen-rich interface layer 
(104) interposed between the first insulating layer and the second conducting layer, 
wherein the oxygen-rich interface layer acts as a sink for absorbing oxygen vacancies 
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that migrate from the first insulating layer so as to reduce the buildup of oxygen 
vacancies at the interface layer and so as to reduce the concentration of oxygen 
vacancies of the first insulating layer (Col.4, line 11 -Col .6, line 34). 

Miki et al. do not teach three-dimensional contour for capacitor. However, it is art 
recognized to increase the capacitance of a capacitor and also Shin teaches three 
dimensional capacitor to increase the capacitance of a capacitor (Col.1 , lines 34-36). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a capacitor having a three dimensional form in 
order to increase the capacitance. 

Re claims 2 & 14, Miki et al. teach the second conducting layer comprising a 
plurality of oxygen-rich regions that are distributed throughout the second conducting 
layer, said regions absorbing oxygen vacancies that migrate through the second 
conducting layer (Col.4, lines 28-33). 

Re claims 3 & 15, Miki et al. teach the second conducting layer comprising 
platinum (Pt). 

Re claims 5 & 17, Miki et al. teach the conducting layer is highly oxidized. 
Re claims 6 & 18, Miki et al. teach the second conducting layer having a quantity 
of oxygen greater than that which is required for stoichiometric stability. 

Re claims 8 & 20, Miki et al. teach the first conducting layer comprising platinum 

(Pt). 

Re claims 9 & 21, Miki et al. teach the structure of the first insulating layer is a 
crystalline structure (Col.4, lines 40-54). 
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Re claims 10-12, 23-24, & 37-38, Miki et al. teach a CIC structure comprising 
(Fig-1): 

A first electrode layer (102); a dielectric layer (103) formed on the first electrode 
layer so as to overlies the first electrode layer, wherein the dielectric layer defines a 
structure having a first concentration of oxygen vacancies; and a second electrode layer 
(105) formed on the dielectric layer so as to overlies the dielectric layer, wherein the 
second electrode layer is formed in a strongly oxidizing ambient selected so as to 
diffuse at least a portion of the oxygen atoms into the dielectric layer to thereby reduce 
the concentration of oxygen vacancies in the dielectric layer from the first concentration 
and so as to define an oxygen-rich interface layer (104)between the second electrode 
layer and the dielectric layer that subsequently absorbs the displaced oxygen vacancies 
migrating out of the dielectric layer, wherein reducing the concentration of oxygen 
vacancies in the dielectric layer provides the first electrode layer with improved 
electrical characteristics. See also Col .7, lines 59-Col.8, line 54. 

Miki et al. do not teach three-dimensional capacitor formed in the via. However, it 
is art recognized to increase the capacitance of a capacitor and also Shin teaches three 
dimensional capacitor to increase the capacitance of a capacitor (Col.1 , lines 34-36). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a capacitor having a three dimensional form in 
order to increase the capacitance. 
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10. Claims 4 & 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miki et al. in view of Shin et al. and further in view of Moise et al. (US 6,21 1 ,035). 

Neither Miki et al. nor Shin teach the second conducting layer having a thickness 
between 100 A and 2000 A. However, Moise et al. teach the upper electrode having a 
thickness 60 nm which is in the claimed ranges (Col.9, lines 13-14). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to form the upper electrode having a thickness between 100 A and 2000 A as taught by 
Moise in Miki's device, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Alter, 105 USPQ 233. 

1 1 . Claims 4 & 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miki et al. in view of Shin et al. and further in view of Aoki et al. (US 6,297,085). 

Neither Miki et al. nor Shin et al. teach metal oxide can be used as an upper 
electrode but do not expressly teach Ir02. However, Aoki et al. teach iridium oxide 
(Ir02) can be used to improve the polarization fatigue characteristics property of the 
capacitor (Col.1 , lines 58-61 ). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to substitute platinum (Pt) of Miki with 
iridium oxide as taught by Aoki since iridium oxide (Ir02) can be used to improve the 
polarization fatigue characteristics property of the capacitor. 

Response to Arguments 
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12. Applicant's arguments with respect to claims 1-47 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

1 3. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571-272- 
1656. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). , 




Donghee Kang, Ph.D. 
Primary Examiner 
Art Unit 2811 
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